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4 <110> APPLICANT: LORZ, HORST 

5 LUTTICKE , STEPHANIE 

6 ABEL, GERNOT 

7 GENSCHEL, ULRICH 

9 <12 0> TITLE OF INVENTION: NUCLEIC ACID MOLECULES WHICH CODE FOR ENZYMES 

10 DERIVED FROM WHEAT AND WHICH ARE INVOLVED IN 

11 THE SYNTHESIS OF STARCH 

13 <130> FILE REFERENCE: 514413-3849.1 

15 <140> CURRENT APPLICATION NUMBER: 09/674, 817D 

16 <141> CURRENT FILING DATE: 2000-11-06 

18 <150> PRIOR APPLICATION NUMBER: WO 99/58690 

19 <151> PRIOR FILING DATE: 1999-11-18 

21 <150> PRIOR APPLICATION NUMBER: DE 198 20 608.9 

22 <151> PRIOR FILING DATE: 1998-05-08 
24 <160> NUMBER OF SEQ ID NOS : 11 

26 <170> SOFTWARE: Patentln version 3.3 

28 <210> SEQ ID NO: 1 

29 <211> LENGTH: 2997 
3 0 <212> TYPE: DNA 

31 <213> ORGANISM: Triticum aestivum L. cv . Florida 

33 <220> FEATURE: 

34 <221> NAME /KEY : CDS 

35 <222> LOCATION: (3).. (296) 

37 <220> FEATURE: 

38 <221> NAME/KEY: CDS 

39 <222> LOCATION: (397) ..{ 1617) 

41 <220> FEATURE: 

42 <221> NAME /KEY 

43 <222> LOCATION 
45 <400> SEQUENCE 



CDS 

(2145) . . (2960) 



1 

46 gg teg ggg ccg gcg ccg cgc ctg cga egg tgg cga ccc aat gc'g acg 4 7 

47 Ser Gly Pro Ala Pro Arg Leu Arg Arg Trp Arg Pro Asn Ala Thr 

48 1 5 10 15 

50 gcg ggg aag ggg gtc ggc gag gtg tgc gec gcg gtt gtc gag gcg gcg 95 

51 Ala Gly Lys Gly Val Gly Glu Val Cys Ala Ala Val Val Glu Ala Ala 

52 20 25 30 

54 acg aag gta gag gac gag ggg gag gag gac gag ccg gtg gcg gag gac 143 

55 Thr Lys Val Glu Asp Glu Gly Glu Glu Asp Glu Pro Val Ala Glu Asp 

56 35 40 45 

58 agg tac gcg etc ggc ggc gcg tgc agg gtg etc gec gga atg ccc gcg 191 

59 Arg Tyr Ala Leu Gly Gly Ala Cys Arg Val Leu Ala Gly Met Pro Ala 

60 50 55 60 

62 ccg ctg ggc gec ace gcg etc gec ggc ggg gtc aat ttc gec gtc tat 239 
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63 Pro Leu Gly Ala Thr Ala Leu Ala Gly Gly Val Asn Phe Ala Val Tyr 

64 65 70 75 

66 tec ggc gga gec acc gec gcg gcg etc tgc etc ttc acg cca gaa gat 287 

67 Ser Gly Gly Ala Thr Ala Ala Ala Leu Cys Leu Phe Thr Pro Glu Asp 

68 80 85 90 95 

70 etc aag gcg gtggggttgc ctcccgagta gagttcatca getttgegtg 336 

71 Leu Lys Ala 

74 cgccgcgcgc cccttttttg ggcctgcaat ttaagttttg tactggggca aatgctgcag 396 

76 gat agg gtg acc gag gag gtt ccc ctt gac ccc ctg atg aat egg acc 444 

77 Asp Arg Val Thr Glu Glu Val Pro Leu Asp Pro Leu Met Asn Arg Thr 

78 100 105 110 

80 ggg aac gtg tgg cat gtc ttc ate gaa ggc gag ctg cac aac atg ctt 492 

81 Gly Asn Val Trp His Val Phe lie Glu Gly Glu Leu His Asn Met Leu 

82 115 120 125 130 

84 tac ggg tac agg ttc gac ggc acc ttt get cct cac tgc ggg cac tac 540 

85 Tyr Gly Tyr Arg Phe Asp Gly Thr Phe Ala Pro His Cys Gly His Tyr 

86 135 140 145 

88 ctt gat gtt tec aat gtc gtg gtg gat cct tat get aag gca gtg ata 588 

89 Leu Asp Val Ser Asn Val Val Val Asp Pro Tyr Ala Lys Ala Val lie 

90 150 155 160 

92 age cga ggg gag tat ggt gtt cca gcg cgt ggt aac aat tgc tgg cct 636 

93 Ser Arg Gly Glu Tyr Gly Val Pro Ala Arg Gly Asn Asn Cys Trp Pro 

94 165 170 175 

96 cag atg get ggc atg ate cct ctt cca tat age acg ttt gat tgg gaa 6 84 

97 Gin Met Ala Gly Met lie Pro Leu Pro Tyr Ser Thr Phe Asp Trp Glu 

98 180 185 190 

100 ggc gac eta cct eta aga tat cct caa aag gac ctg gta ata tat gag 732 

101 Gly Asp Leu Pro Leu Arg Tyr Pro Gin Lys Asp Leu Val lie Tyr Glu 

102 195 200 205 210 

104 atg cac ttg cgt gga ttc acg aag cat gat tea age aat gta gaa cat 780 

105 Met His Leu Arg Gly Phe Thr Lys His Asp Ser Ser Asn Val Glu His 

106 215 220 225 

108 ccg ggt act ttc att gga get gtg teg aag ctt gac tat ttg aag gag 82 8 

109 Pro Gly Thr Phe lie Gly Ala Val Ser Lys Leu Asp Tyr Leu Lys Glu 

110 230 235 240 

112 ctt gga gtt aattgt att gaa tta atg ccc tgc cat gag ttc aac gag 876 

113 Leu Gly Val Asn Cys lie Glu Leu Met Pro Cys His Glu Phe Asn Glu 

114 245 250 255 

116 ctg gag tac tea acc tct tct tec aag atg aac ttt tgg gga tat tct 924 

117 Leu Glu Tyr Ser Thr Ser Ser Ser Lys Met Asn Phe Trp Gly Tyr Ser 

118 260 265 270 

120 acc ata aac ttc ttt tea cca atg aca aga tac aca tea ggc ggg ata 972 

121 Thr lie Asn Phe Phe Ser Pro Met Thr Arg Tyr Thr Ser Gly Gly lie 

122 275 280 285 290 

124 aaa aac tgt ggg cgt gat gee ata aat gag ttc aaa act ttt gta aga 102 0 

125 Lys Asn Cys Gly Arg Asp Ala lie Asn Glu Phe Lys Thr Phe Val Arg 

126 295 300 305 

128 gag get cac aaa egg gga att gag gtg ate ctg gat gtt gtc ttc aac 1068 

129 Glu Ala His Lys Arg Gly He Glu Val He Leu Asp Val Val Phe Asn 
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130 








310 










315 










320 








132 


cat 


aca 


get 


gag 


ggt 


aat 


gag 


aat 


ggt 


cca 


ata 


tta 


tea 


ttt 


aag 


ggg 


1116 


133 


His 


Thr 


Ala 


Glu 


Gly 


Asn 


Glu 


Asn 


Gly 


Pro 


He 


Leu 


Ser 


Phe 


Lys 


Gly 




134 






325 










330 










335 










136 


gtc 


gat 


aat 


act 


aca 


tac 


tat 


atg 


ctt 


gca 


ccc 


aag 


gga 


gag 


ttt 


tat 


1164 


137 


Val 


Asp 


Asn 


Thr 


Thr 


Tyr 


Tyr 


Met 


Leu 


Ala 


Pro 


Lys 


Gly 


Glu 


Phe 


Tyr 




138 




340 










345 










350 












140 


aac 


tat 


tct 


ggc 


tgt 


ggg 


aat 


ace 


ttc 


aac 


tgt 


aat 


cat 


cct 


gtg 


gtt 


1212 


141 


Asn 


Tyr 


Ser 


Gly 


Cys 


Gly 


Asn 


Thr 


Phe 


Asn 


Cys 


Asn 


His 


Pro 


Val 


Val 




142 


355 










360 










365 










370 




144 


cgt 


caa 


ttc 


att 


gta 


gat 


tgt 


tta 


aga 


tac 


tgg 


gtg 


acg 


gaa 


atg 


cat 


1260 


145 


Arg 


Gin 


Phe 


He 


Val 


Asp 


Cys 


Leu 


Arg 


Tyr 


Trp 


Val 


Thr 


Glu 


Met 


His 




146 










375 










380 










385 






148 


gtt 


gat 


ggt 


ttt 


cgt 


ttt 


gat 


ctt 


gca 


tec 


ata 


atg 


acc 


aga 


ggt 


tec 


1308 


149 


Val 


Asp Gly 


Phe 


Arg 


Phe 


Asp 


Leu 


Ala 


Ser 


He 


Met 


Thr 


Arg 


Gly 


Ser 




150 








390 










395 










400 








152 


agt 


ctg 


tgg 


gat 


cca 


gtt 


aac 


gtg 


tat 


gga 


get 


cca 


ata 


gaa 


ggt 


gac 


1356 


153 


Ser 


Leu 


Trp 


Asp 


Pro 


Val 


Asn 


Val 


Tyr 


Gly 


Ala 


Pro 


He 


Glu 


Gly 


Asp 




154 






405 










410 










415 










156 


atg 


ate 


aca 


aca 


ggg 


aca 


cct 


ctt 


gtt 


act 


cca 


cca 


ctt 


att 


gac 


atg 


1404 


157 


Met 


He 


Thr 


Thr 


Gly 


Thr 


Pro 


Leu 


Val 


Thr 


Pro 


Pro 


Leu 


He 


Asp 


Met 




158 




420 










425 










430 












160 


ate 


age 


aat 


gac 


cca 


att 


ctt 


gga 


ggc 


gtc 


aag 


etc 


att 


get 


gaa 


gca 


1452 


161 


lie 


Ser 


Asn 


Asp 


Pro 


He 


Leu 


Gly 


Gly 


Val 


Lys 


Leu 


He 


Ala 


Glu 


Ala 




162 


435 










440 










445 










450 




164 


tgg 


gat 


gca 


gga 


ggc 


etc 


tat 


caa 


gta 


ggt 


caa 


ttc 


cct 


cac 


tgg 


aat 


1500 


165 


Trp 


Asp 


Ala 


Gly 


Gly 


Leu 


Tyr 


Gin 


Val 


Gly 


Gin 


Phe 


Pro 


His 


Trp 


Asn 




166 










455 










460 










465 






168 


gtt 


tgg 


tct 


gag 


tgg 


aat 


ggg 


aag 


tac 


egg 


gac 


att 


gtg 


cgt 


caa 


ttc 


1548 


169 


Val 


Trp 


Ser 


Glu 


Trp 


Asn 


Gly 


Lys 


Tyr 


Arg 


Asp 


He 


Val 


Arg 


Gin 


Phe 




170 








470 










475 










480 








172 


att 


aaa 


ggc 


act 


gat 


gga 


ttt 


get 


ggt 


ggt 


ttt 


gee 


gaa 


tgt 


ctt 


tgt 


1596 


173 


He 


Lys 


Gly 


Thr 


Asp 


Gly 


Phe 


Ala 


Gly 


Gly 


Phe 


Ala 


Glu 


Cys 


Leu 


Cys 




174 






485 










490 










495 










176 


gga 


agt 


cca 


cac 


eta 


tac 


cag 


gtaagttgtg gcaatacttg taaatgagtt 


1647 


177 


Gly 


Ser 


Pro 


His 


Leu 


Tyr 


Gin 






















178 




500 










505 






















180 


gagtgaatgt 


cacctggatt ttttatatat accacatgat 


gatacacatc 


taaatatata 


1707 


182 


acaatcatag 


tgtatgeata tgcatttggc taagaagtat 


tagtgtatac 


actagtgeta 


1767 


184 


tatataggtt 


ttaacaccca acttgecaat gaaggaacat 


agggctttct 


agttatctta 


1827 


186 


tttatttgtc 


cggtgaataa tccactgaaa aattccagcc 


atgtcatttt 


ttaggggggg 


1887 


188 


agaagaaact 


atattgattt gcccccctaa aagaagecat 


ctcagaattc 


ataggtaagt 


1947 


190 


tgcttttctg 


taaagaaagg aaaacgactt catactttct 


ateggtgeta 


acttagctcg 


2007 


192 


atgtatattt 


gtaagatgaa tgccaaattt aatttgtcgg 


ataatttgat 


ctgttattca 


2067 


194 


caaatttcta 


tttggtttct ctagaaatca aaccagtaac 


ttgttattgg 


cactgcaact 


2127 


196 


tcttattgat 


taatcag gca gga gga agg < 


aaa < 


cct tgg < 


cac * 


agt 


ate aac 


2177 


197 










Ala Gly Gly Arg : 


Lys ] 


Pro Trp 1 


His : 


Ser 


He Asn 




198 


















510 










515 






200 


ttt 


gta 


tgt 


gca 


cat 


gat 


gga 


ttt 


aca 


ctg 


get 


gat 


ttg 


gta 


aca 


tat 


2225 
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201 Phe Val Cys Ala His Asp Gly Phe Thr Leu Ala Asp Leu Val Thr Tyr 

202 520 525 530 

204 aat aag aag tac aat tta cca aat ggg gag aac aac aga gat gga gaa 2273 

205 Asn Lys Lys Tyr Asn Leu Pro Asn Gly Glu Asn Asn Arg Asp Gly Glu 

206 535 540 545 

208 aat cac aat ctt age tgg aat tgt ggg gag gaa gga gaa ttc gca aga 2321 

209 Asn His Asn Leu Ser Trp Asn Cys Gly Glu Glu Gly Glu Phe Ala Arg 

210 550 555 560 

212 ttg tct gtc aaa aga ttg agg aag agg cag atg cgc aat ttc ttt gtt 2369 

213 Leu Ser Val Lys Arg Leu Arg Lys Arg Gin Met Arg Asn Phe Phe Val 

214 565 570 575 580 

216 tgt etc atg gtt tct caa gga gtt cca atg ttc tac atg ggt gat gaa 2417 

217 Cys Leu Met Val Ser Gin Gly Val Pro Met Phe Tyr Met Gly Asp Glu 

218 585 590 595 

220 tat ggc cac aca aaa ggg ggc aac aac aat aca tac tgc cat gat tct 2465 

221 Tyr Gly His Thr Lys Gly Gly Asn Asn Asn Thr Tyr Cys His Asp Ser 

222 600 605 610 

224 tat gtc aat tat ttt cgc tgg gat aaa aaa gaa caa tac tct gag ttg 2513 

225 Tyr Val Asn Tyr Phe Arg Trp Asp Lys Lys Glu Gin Tyr Ser Glu Leu 

226 615 620 625 

22 8 cac cga ttc tgc tgc etc atg acc aaa ttc cgc aag gag tgc gag ggt 2 561 

22 9 His Arg Phe Cys Cys Leu Met Thr Lys Phe Arg Lys Glu Cys Glu Gly 
230 630 635 640 

232 ctt ggc ctt gag gac ttt cca acg gec aaa egg ctg cag tgg cat ggt 2609 

233 Leu Gly Leu Glu Asp Phe Pro Thr Ala Lys Arg Leu Gin Trp His Gly 

234 645 650 655 660 

236 cat cag cct ggg aag cct gat tgg tct gag aat age cga ttc gtt gec 2657 

237 His Gin Pro Gly Lys Pro Asp Trp Ser Glu Asn Ser Arg Phe Val Ala 

238 665 670 675 

240 ttt tec atg aaa gat gaa aga cag ggc gag ate tat gtg gee ttc aac 2705 

241 Phe Ser Met Lys Asp Glu Arg Gin Gly Glu lie Tyr Val Ala Phe Asn 

242 680 685 690 

244 acc age cac tta ccg gec gtt gtt gag etc cca gag cgc gca ggg cgc 2 753 

245 Thr Ser His Leu Pro Ala Val Val Glu Leu Pro Glu Arg Ala Gly Arg 

246 695 700 705 

24 8 egg tgg gaa ccg gtg gtg gac aca ggc aag cca gca cca tac gac ttc 2 801 

24 9 Arg Trp Glu Pro Val Val Asp Thr Gly Lys Pro Ala Pro Tyr Asp Phe 
250 710 715 720 

252 etc acc gac gac tta cct gat cgc get etc acc ata cac cag ttc teg 2849 

253 Leu Thr Asp Asp Leu Pro Asp Arg Ala Leu Thr lie His Gin Phe Ser 

254 725 730 735 740 

256 cat ttc etc tac tec aac etc tac ccc atg etc age tac tea teg gtc 2897 

257 His Phe Leu Tyr Ser Asn Leu Tyr Pro Met Leu Ser Tyr Ser Ser Val 

258 745 750 755 

260 ate eta gta ttg cgc cct gat gtt tga gag acc aat ata tac agt aaa 2945 

261 lie Leu Val Leu Arg Pro Asp Val Glu Thr Asn lie Tyr Ser Lys 

262 760 765 770 

264 taa tat gtc tat atg taaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaa 2 997 

265 Tyr Val Tyr Met 
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266 



775 



269 <210> SEQ ID NO: 2 

270 <211> LENGTH: 2997 

271 <212> TYPE: DNA 

272 <213> ORGANISM: Triticum asetivum L . cv. Florida 
274 <400> SEQUENCE: 2 

2 75 ggtcggggcc ggcgccgcgc ctgcgacggt ggcgacccaa tgcgacggcg gggaaggggg 
2 77 tcggcgaggt gtgcgccgcg gttgtcgagg cggcgacgaa ggtagaggac gagggggagg 
279 aggacgagcc ggtggcggag gacaggtacg cgctcggcgg cgcgtgcagg gtgctcgccg 
281 gaatgcccgc gccgctgggc gccaccgcgc tcgccggcgg ggtcaatttc gccgtctatt 
283 ccggcggagc caccgccgcg gcgctctgcc tcttcacgcc agaagatctc aaggcggtgg 
2 85 ggttgcctcc cgagtagagt tcatcagctt tgcgtgcgcc gcgcgcccct tttttgggcc 
2 87 tgcaatttaa gttttgtact ggggcaaatg ctgcaggata gggtgaccga ggaggttccc 
2 89 cttgaccccc tgatgaatcg gaccgggaac gtgtggcatg tcttcatcga aggcgagctg 
291 cacaacatgc tttacgggta caggttcgac ggcacctttg ctcctcactg cgggcactac 
2 93 cttgatgttt ccaatgtcgt ggtggatcct tatgctaagg cagtgataag ccgaggggag 
2 95 tatggtgttc cagcgcgtgg taacaattgc tggcctcaga tggctggcat gatccctctt 
297 ccatatagca cgtttgattg ggaaggcgac ctacctctaa gatatcctca aaaggacctg 

2 99 gtaatatatg agatgcactt gcgtggattc acgaagcatg attcaagcaa tgtagaacat 

3 01 ccgggtactt tcattggagc tgtgtcgaag cttgactatt tgaaggagct tggagttaat 
303 tgtattgaat taatgccctg ccatgagttc aacgagctgg agtactcaac ctcttcttcc 
305 aagatgaact tttggggata ttctaccata aacttctttt caccaatgac aagatacaca 
3 07 tcaggcggga taaaaaactg tgggcgtgat gccataaatg agttcaaaac ttttgtaaga 
309 gaggctcaca aacggggaat tgaggtgatc ctggatgttg tcttcaacca tacagctgag 
311 ggtaatgaga atggtccaat attatcattt aagggggtcg ataatactac atactatatg 
313 cttgcaccca agggagagtt ttataactat tctggctgtg ggaatacctt caactgtaat 
315 catcctgtgg ttcgtcaatt cattgtagat tgtttaagat actgggtgac ggaaatgcat 
317 gttgatggtt ttcgttttga tcttgcatcc ataatgacca gaggttccag tctgtgggat 
319 ccagttaacg tgtatggagc tccaatagaa ggtgacatga tcacaacagg gacacctctt 
321 gttactccac cacttattga catgatcagc aatgacccaa ttcttggagg cgtcaagctc 
323 attgctgaag catgggatgc aggaggcctc tatcaagtag gtcaattccc tcactggaat 
325 gtttggtctg agtggaatgg gaagtaccgg gacattgtgc gtcaattcat taaaggcact 
327 gatggatttg ctggtggttt tgccgaatgt ctttgtggaa gtccacacct ataccaggta 
329 agttgtggca atacttgtaa atgagttgag tgaatgtcac ctggattttt tatatatacc 
331 acatgatgat acacatctaa atatataaca atcatagtgt atgcatatgc atttggctaa 
333 gaagtattag tgtatacact agtgctatat ataggtttta acacccaact tgccaatgaa 
335 ggaacatagg gctttctagt tatcttattt atttgtccgg tgaataatcc actgaaaaat 
337 tccagccatg tcatttttta gggggggaga agaaactata ttgatttgcc cccctaaaag 
339 aagccatctc agaattcata ggtaagttgc ttttctgtaa agaaaggaaa acgacttcat 
341 actttctatc ggtgctaact tagctcgatg tatatttgta agatgaatgc caaatttaat 
343 ttgtcggata atttgatctg ttattcacaa atttctattt ggtttctcta gaaatcaaac 
345 cagtaacttg ttattggcac tgcaacttct tattgattaa tcaggcagga ggaaggaaac 
347 cttggcacag tatcaacttt gtatgtgcac atgatggatt tacactggct gatttggtaa 
349 catataataa gaagtacaat ttaccaaatg gggagaacaa cagagatgga gaaaatcaca 
351 atcttagctg gaattgtggg gaggaaggag aattcgcaag attgtctgtc aaaagattga 
353 ggaagaggca gatgcgcaat ttctttgttt gtctcatggt ttctcaagga gttccaatgt 
355 tctacatggg tgatgaatat ggccacacaa aagggggcaa caacaataca tactgccatg 
357 attcttatgt caattatttt cgctgggata aaaaagaaca atactctgag ttgcaccgat 
3 59 tctgctgcct catgaccaaa ttccgcaagg agtgcgaggg tcttggcctt gaggactttc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
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1980 
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